Haloperidol-induced dyskinesia is associated with striatal NO synthase suppression: reversal with olanzapine.
The underlying pathophysiological basis of tardive dyskinesia (TD) remains speculative. Haloperidol (HP) inhibits neuronal nitric oxide (NO) synthase (NOS) activity in vitro, but has not to date been studied in an intact animal model. Recent animal studies have found that extrapyramidal dysfunction evoked by chronic HP is associated with suppression of striatal cyclic guanosine monophosphate (cGMP), as well as plasma nitrogen oxides. Striatal dopamine (DA) is central to motor control, while NO plays an important neuroregulatory role in striatal DA function. Recent case reports suggest that atypical antipsychotics, such as olanzapine (OLZ), may be effective in reversing TD. Here, rats treated with HP (1.5 mg/kg per day p.o.) for 28 days developed significant vacuous chewing movements (VCMs) together with significant suppression of striatal NOS activity. Acute challenge with OLZ (1 and 2 mg/kg i.p.) significantly reversed both HP-induced VCMs and suppression of striatal NOS activity. Therefore TD may involve attenuation of NO-mediated neuromodulation in the striatum. Reversal of VCMs and NOS suppression with OLZ suggests that disinhibition of striatal NOS activity may underlie the clinical benefit of OLZ in TD.